
Ace Training Classes

June 5, 2002 

Note: All of these talks are in Adobe PDF format, and require your browser to be setup to view them (for 
example, with GS on Linux, GSview on PCs, or Adobe Acrobat Reader on PCs and Macs).  If you need 
help doing this, ask one of the operations managers (or almost anyone half-way knowledgable in your 
system). 

Introduction: 

Operations Guidelines - Steve Hahn 

Emergency Response Procedures (ERPs)/Safety Training - 
Steve Hahn 

Detector Overview - Steve Hahn 

ACnet and Shot Setup - Bill Orejudos 

Monitoring & Control Systems (MCS/iFIX) - Dave Ambrose 

DAQ Overview - Frank Chlebana 

Triggers and Scalers - Greg Feild 

Trigger Inhibits and Trigger Tables - Jonathan Lewis 



Silicon Monitoring and Controls 

●     Radmon - Andy Hocker
●     Powering/Cooling/Monitoring - Chris Hill

Consumer Monitors - Kaori Maeshima 

Silicon DAQ - Steve Nahn 

Run Control and Configuration - Bill Badgett 

Hardware EVB and Level 3 - Arkadiy Bolshov 

Consumer Server/Logger - Tony Vaiciulis 

Combined Ace Shift Procedures: 

Calibration Procedures and Analysis - Arnd Meyer 

Shot Setup and Data Taking - Jay Dittmann 

Updates from Weekly Ace Meetings: 

Last updated 08/14/2002 - cdf-ops-managers@fnal.gov 

mailto:cdf-ops-managers@fnal.gov
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l CDF Operations Guidelines
äDefines roles and responsibilities of shift crew and 

supporting personnel
äDuring data-taking running, 24/7 operations with 

on-shift crew (in control room):
- Scientific Coordinator (SciCo) – shift leader
- DAQ Ace – data-taking
- Monitoring Ace – safety and data quality
- Consumer Operator – data quality

ä24 hour support from process systems technicians 
downstairs in cryo area (x3632) – current tech(s) 
on main iFIX page

Operations Guide

Two aces per shift 
generally swap 
alternate days
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Shift Support

äOther off-shift support (most with pagers or 
cell phones) for shift crew:
- Operations manager
- SVX radiation damage control officer (RadCo)
- DAQ experts
- CDF Mechanical Group, CDF Detector Group
- CDF Offline Group
- Etc. etc. etc.

äLong list of pagers
- Latest version on web
- Paper copies around the control room
- Keep calling until you get help; call all numbers listed (not 

everyone sleeps with their pager or cell phone)
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Chain of Command

Normal Operations Emergency Situation

Lab Director Lab Director

BD Head

PPD Head

CDF Ops (COD) Head

CDF Ops Manager

CDF Shift SciCo

Lab Emergency Coordinator

Fire Dept. Shift Captain

CDF Ops Manager

CDF Shift SciCo

Talks to MCR

CDF Ops Asst. Head
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Operations Group
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Operations Group

l Co-Heads – Jeff Spalding, Mike Lindgren
l ES&H Head – Keith Schuh
l Associate Head – Jimmy Proudfoot
l Training – Dee Hahn
l Operations Managers

ä Dave Ambrose
ä Kevin Burkett
ä Jay Dittmann
ä Arnd Meyer
ä Bill Orejudos

- Rotation (every week, usually seven days) kept on web
- All ops managers have pagers
- Active ops manager has

â pager (314-4862)
â cell phone (846-0600)

ä Steve Hahn (emeritus) – cell phone (399-0135)
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Shift Roles

l Operations Associate Head
äSets priorities and goals for run
äMaintains Run Plan
äMay act as Ops Manager if needed

l Ops Manager
äShift priorities
äRuns daily operations meeting
äPosts daily run plan
äCoordinates shutdowns/accesses

- Ops Man MUST be contacted before any access
äLiaison to BD; attends BD meetings
äReports to All Experimenters meeting
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Shift Roles

l Scientific Coordinator (SciCo)
äCommunicates with MCR
äERP implementation
äHeads shift
äDaily Operations Meeting shift summary
äShift resource allocation
äMaintains logbook
äHelps maintain downtime logger

l Both Aces
äAssist ERP implementation
äEnter information in logbook
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Shift Roles

l DAQ Ace
äRuns data acquisition and calibrations
äAssist other DAQ users

l Monitoring Ace
äInvestigates alarms, assists in recovery procedures
äMonitors CDF Infrastructure systems (flammable gas, 

cryogenics, SUVA, silicon cooling, rack protection, LCW, 
ECW, HVAC) through iFIX

ä“Takes preemptive actions to minimize experiment down 
time”

äMonitors data quality
äMonitors beam conditions from ACnet
äMaintains downtime logger
äAssists consumer operator
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Shift Roles

l Consumer operator
äRuns and checks data monitors

- online consumers
- calibration results 

äNotifies appropriate personnel of problems
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Integrated Safety Management 
and 

Emergency Response Procedures

Integrated Safety Management 
and 

Emergency Response Procedures

From the Directorate:

lFermilab policy:
äFermilab employees 
and users will only 
conduct work and 
operations in a safe 
and environmentally 
sound manner.

"Do work safely."
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Integrated Safety Management 
and 

Emergency Response Procedures

Integrated Safety Management 
and 

Emergency Response Procedures

Priorities
1 You

2 Others if you do not put yourself at risk

3 The environment if you do not put 

people at risk

4 The experiment if you do not put 

people or the environment at risk

When in doubt, dial 3131
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
l Principles:

äLine management responsible for 
safety

äClear roles and responsibilities
äCompetence commensurate with 

responsibilities
äBalances priorities
äIdentification of safety standards and 

requirements
äHazard Controls tailored to work
äOperations authorization

l Core functions:
äDefine work
äAnalyze hazards
äEstablish controls
äPerform work
äProvide feedback and improvements

CDF shift crew

ES&H Dept.
Safety Committees
Work Permits (WPs)
Job Hazard Analyses (JHAs)
Operational Readiness
Clearances (ORCs, pORCs)
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
l PPD Implementation of ISM

äCDF is in Particle Physics Division of 
Fermilab (PPD), though we must also worry 
about Beams Division (BD) restrictions 
since collision hall is part of Tevatron

ä“…more eyes on the hazards and 
mitigation of the hazards are needed to find 
and avoid the more exotic problems.”
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
“Line management Responsibility for 
Safety” includes everyone in the division.

ØPPD requires a written Work Plan/Hazard Analysis if:
Ø Your task involves two or more of the hazards in 

Table 1.
Ø Your task involves one of the PPD High Level 

hazards in Table 1.



ISM & ERP
01/15/2002CDF

6

Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)

You are required to have Work Plans/Hazard 
Analyses reviewed if the work passes any of 
the thresholds in Table 2.
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)
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Integrated Safety 
Management (ISM)
Integrated Safety 

Management (ISM)

l So, where do I find the PPD 
implementation of ISM?
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

l OK, what about the ERPs?
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

l Flow charts of actions to be taken 
in emergency situations

l Most current version located on 
CDF web pages as shown on 
previous page

l Color keyed
äBlack - Procedure steps

äRed - Important safety warnings

äGreen - Expert actions/suggestions

äBlue - Additional information or 
automatic actions
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

l CDF Emergency Response Procedures:
äCDF Fire Alarm
äCDF Oxygen Deficiency Hazard (ODH) 

Alarm
- Assembly Building with 1200 T shielding door 

closed
- Assembly Building or Collision Hall with 1200 T 

shielding door open

äCDF Flammable Gas Alarm
- Assembly Building
- Collision Hall
- Gas Shed (behind Assembly Building, not gas 

mixing shed on other side of berm)
- COT Inerting

äSevere Weather (Tornado) Alarm
äRadiation Exposure Procedure
äSpill Procedure
äRecovery Procedure
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

Assign  a Person to  
Determine Access and Key 
Status, for Fire Dept. Info

Go to Recovery Procedure

Fire Alarm or Report

CDF Fire Alarm

If no Audible Alarm, Activate 
Manual Pull Station

Evacuate All Personnel to 
West Entrance Command 

Post

No

Is it 
Safe to Remain 

in Control Room?

Yes

Activate Assembly Bldg. 
Purge

Investigate Alarm (Without 
Exposing Personnel to 

Hazards)

No

Valid Alarm?
YesShut Down Appropriate 

Systems from West Entrance 
Command Post  

Collision Hall/ Detector 
60Hz & 400HZ Power 
Argon Ethane Shut Off 

Solenoid Shut Off

Inform MCR of Emergency 
Ex. 3721

Silence Control Room 
Local Alarm

WARNING: 
Do Not Enter Collision Hall

Call 3131 to Verify Alarm

Cooperate With Fire 
Department and Assist

Determine Zone 
in Alarm, 

 Call 3131

Assm. 
Bldg.

No

Valid Alarm?

Yes

Continue to Investigate, 
if Necessary

Report to West Entrance 
within 5 min.

Assist Fire Dept. with Reset

Go To Recovery Procedure

Station a Shift 
Person in Hallway to Monitor 

Safety of Control room

Valid Alarm?

Yes

Investigate Alarm From 
Control Room (Cameras,)

Is 1200 Ton 
Shield Door 

Open?

No

Assist Fire Dept. with Reset

Go To Recovery Procedure

Shut Down Detector Power, 
Flammable Gas, and Solenoid 

buttons behind 2RR02C

No

Yes

Dispense Halon 
if no one is in the Hall 

buttons behind 2RR02C

Coll. 
Hall

No

Yes

Fire 
Extinguished?

2RR08C

WARNING: 
Exit Building if  
You Feel at Risk 
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

Alarm is Valid if any of 
the following are true: 
1. Vapor Cloud or Broken 
    Line Seen 
2. More than One Sensor 
    Indicates Latched Alarm 
3. Latched Sensor Non- 
    Normal Reading Persists 
4. All Access Keys Cannot Be 
    Accounted For (Unless 
    Assembly Pit is Not Part  
    of Access Area)

If Valid Alarm is Only One 
Non-Normal Sensor And 

No Other Confirming 
Evidence is Found, Alarm is 

Declared False

Call the Expert

Cooperate With Fire 
Department upon arrival

Confer with 
  Operations 

Manager to Decide on 
 Sensor Repair

Go to recovery Procedure

Reset Alarm Panel 
Cryo Area RR01

Investigate Further: 
1. Check for Other Alarms 
2. Determine if Recent 
    Changes are Cause 
From Fix 
3. Have Person Check 
    PF1,  
4. Have Person Check 
    Cryo Syst Readbacks

Expert Investigators 
can do the following: 

 
Check Alarm at Cryo 

Area Rack #1

If Access in Progress, Initiate 
Evacuation: Using Phone 

Pager, Instruct Accessors to 
'Exit Via Labyrinth Door Next 
to Elevator' (NOT 50 Ton Door 
to Assembly Pit), Use Stairs, 
Exit South Door on First Floor

ODH Alarm

CDF ODH Alarm
Assembly Building

1200 Ton Shield Door Closed

Silence Control Room  
Local Alarm

Use Proper 
Procedure for 
Area in Alarm

Remain in Control Room

Assy 
Bldg

Coll 
Hall

Call 3131, request Fire Dept. 
Respond to "CDF ODH"

Record Sequence of Events

Assign a Person 
to Meet Accessors at West 

Lot, Account for Personnel, 
Report to CDF Control Room

Assign Two  
People to Check Pit and 

Gas Platform Areas Visually 
From Railing and Report 

to Control Room

WARNING: Do Not Enter Deep Pit

If Injured Personnel Seen,  
Call 3131, Report this 

to dispatcher 
 

Determine Alarm 
 Display Panel on North 

Wall

Automatic Actions: 
 

Building Evacuate Alarm, 
Building Evacuate Strobe, 
Assembly Pit Vent. Purge, 

Status Panels Display, 
Assembly Pit ODH Alarm
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

ODH Alarm

Silence Control Room  
Local Alarm

Remain in Control Room

Determine Zone In Alarm 
(North Wall Display)

Reset Alarm Panel 
Cryo Area RR01

Coordinate With Fire 
Department

Confer with  
 Operations 

Manager to Decide on 
Single Sensor Repair

Go to recovery Procedure

Call 3131, request Fire Dept.  
Respond to  "CDF ODH

CDF ODH Alarm

Assembly Building with 1200 Ton Shield Door Open

Inform MCR- 3721 
 of ODH Alarm

Ask MCR to Investigate if 
Tevatron Could be Reason 

For ODH Condition

Assign a Person 
 to Keep Phone Line 

Open to MCR

Assign  a 
Person to Determine Access 

and Key Status for 
Fire Dept. Information 
and meet fire Dept. at 
West command post

Record Sequence of Events

WARNING: Do Not Enter  
Deep Pit or Coll. Hall

If Injured Personnel Seen,  
Call 3131, Report this 

to the Dispatcher

Assign a Person 
to Inspect Coll & Assem. Hall  
with Cameras for Valid Alarm: 

Vapor Cloud, Broken Line,  
or Injured Personnel

If Shielding door is open 
Assign Two  

People  to Check Pit and 
Gas Platform Areas Visually 

From Railing and Report 
to Control Room

or

Alarm is Valid if any of 
the following are true: 
1. Vapor Cloud or Broken 
    Line Seen 
2. More than One Sensor 
    Indicates Latched Alarm 
3. Latched Sensor Non- 
    Normal Reading Persists 
4. All Access Keys Cannot Be 
    Accounted For (Unless 
    Assembly Pit is Not Part  
    of Access Area)

If Valid Alarm is Only One 
Non-Normal Sensor And 

No Other Confirming 
Evidence is Found, Alarm is 

Declared False

Investigate Further: 
1. Check for Other Alarms 
2. Determine if Recent 
    Changes are Cause 
From Fix 
3. Have Person Check 
    PF1,  
4. Have Person Check 
    Cryo Syst Readbacks

Expert Investigators 
can do the following: 

 
Check Alarm at Cryo 

Area Rack #1

Automatic Actions: 
 

Building Evacuate Alarm, 
Building Evacuate Strobe, 
Assembly Pit Vent. Purge, 

Status Panels Display, 
Assembly Pit ODH Alarm

Collision Hall 
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

Reset Alarm Panel 
Cryo area RR1

Confer with  
 Operations 

Manager to Decide on 
Single Sensor Repair

Go to recovery Procedure

C.  Close Manual Gas Supply  
Valve MV-2405 if High  
Level Alarm 
In gas Shed Key is needed

Determine if Recent Work on 
System May be the Cause

Automatic Actions 
 

Building Evacuate Alarm 
Firus Message Issued 
Fire dept. Responds 

Flammable Gas Shutoff 
High Voltage Shutoff 
MG 1,2,3&4 Shutoff 

Detector 60 Hz Shutoff 
Assy. Bldg. Ventilation Purge

Verify Alarm from  
FIX display  

 (alarm status is  
latched till reset)

If Access in Progress, Initiate 
Evacuation: Using Phone 

Pager, Instruct Accessors to 
Exit-  

Via Labyrinth" Door Next 
to Elevator or East stair well 

(NOT 50 Ton Door 
to Assembly Pit), Use Stairs, 

Use Proper 
Procedure for 
Area in Alarm

If Emergency Code Not 
 Issued, Call 3131

Flammable Gas Alarm

Coll. Hall or 
Gas Shed 

High Level

Low 
Level 
7%

Assm. Bldg. 
High Level 

20%

Assign a Person 
to Meet Accessors at West 

Lot, Account for Personnel, 
Report to Control Room

CDF Flammable Gas
Assembly Building

WARNING: 
Experts Investigating  

Must Wear Dual Function 
  Gas Monitors and Leave 
Area if Monitor Alarms

WARNING: 
Two Man Rule in Effect

A.  Investigate Alarm Further 
Without Exposing Personnel 
to Hazards

B.  Determine Leak Validity and 
Severity at Zone Indicated 
Using a TIF-8800 (red) 
Flammable Gas Detector or by 
Investigating Nitrogen Purge 
System

Determine Alarm 
 Display Panel  
on North Wall  

or Fix ERP Page

Call an Expert

Expert Investigators 
can do the following:

Feb. 9, 2001
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

B.  Close Manual Gas Supply  
Valve MV-2405 if High  
Level Alarm 
In gas Shed Key is needed

Expert Investigators 
can do the following:

A.  Determine Leak Validity and 
Severity at Zone Indicated 
Using a TIF-8800 (red) 
Flammable Gas Detector or by 
Investigating Nitrogen Purge 
System

Inerting System Alarm?

Determine if Recent Work on 
System May be the Cause

Go to recovery Procedure

Reset Alarm in Cryo Area 
Push Button in RR1

Confer with  
 Operations 

Manager to Decide on 
Single Sensor Repair

Go to  
Inerting Alarm Procedure

Flammable Gas Alarm

Assy Bldg or 
Gas Shed 

High Level

Coll Hall 
High Level 

20%

Low 
Level 
7%

CDF Flammable Gas
Collision Hall

WARNING: 
Experts Investigating  

Must Wear Dual Function 
Gas Monitors and Leave 
Area if Monitor Alarms

WARNING: 
Two Man Rule in Effect

If Emergency Code Not 
 Issued, Call 3131

Have a Person 
Determine Access and Key 
Status for Fire Dept. Info

Determine Alarm 
 Display Panel  
on North Wall  

or Fix ERP Page

Automatic Actions 
 

Building Evacuate Alarm 
Firus Message Issued 
Fire dept. Responds 

Flammable Gas Shutoff 
High Voltage Shutoff 

MG 1,2,3&4 Shutoff 
Detector 60 Hz Shutoff 

Coll Hall. Ventilation Purge

Investigate Alarm Further 
Without Exposing Personnel 

to Hazards Verify Alarm from  
FIX display  

 (alarm status is  
latched till reset) 
see inerting proc.

Yes
NO

Use Proper 
Procedure for 
Area in Alarm

Call the Experts

Call main control room
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

Determine if Recent Work on 
System May be the Cause

Go to  recovery Procedure

Reset Alarm in Cryo Area 
Push Button in RR1

Confer with  
 Operations 

Manager to Decide on 
Single Sensor Repair

Call an Expert

A.  Determine Leak Validity and 
Severity at Zone Indicated 
Using a TIF-8800 (red) 
Flammable Gas Detector or by 
Investigating Nitrogen Purge 
System

High Level 
Automatic Actions: 

 
Firus Message Issued 
Fire Dept. Responds 

Flammable Gas Shutoff

If Emergency Code Not 
 Issued, Call 3131

Verify Alarm from  
FIX display 

 (alarm status is  
latched till reset)

Use Proper 
Procedure for 
Area in Alarm

Gas Shed 
Low Level

Flammable Gas Alarm

Assm. Hall or 
Coll. Hall 

High Level

Low 
Level

Gas Shed 
High Level

CDF Flammable Gas

Gas Shed

WARNING: 
Experts Investigating  

Must Wear Dual Function 
Gas Monitors and Leave 
Area if Monitor Alarms

WARNING: 
Two Man Rule in Effect

Verify Alarm from  
FIX display on slow controls  

monitor (alarm status is  
latched till reset) 

20%

7%

Determine Alarm 
 Display Panel  
on North Wall  

or Fix ERP Page

Expert Investigators 
can do the following:

B.  If Appropriate, Shut Down 
Gas System Compressor 
Crash Button is outside  
East side next to Gas Shed Gate
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

 Verify 
COT Inerting E or W Flow  

 switchs on FIX display 
Alarms Page

 Verify Flam Gas Sensor Values  
Readings on FIX Display 

Low Alarm > 15% 
High Alarm > 30%

Shift Crew Can

B.   Check RRG04 to Verify Sample 
Draw Pump is Operating & 
O2 Monitor Flow Rates are: 
Sample = 50 SCFH 
Air Flow = 12 SCFH

 A.  Check730' Platform  
Nitrogen Flow Valid Alarm: 
Station 10 COTE & COTW. 
Alarm will sound if either 
Dwyer Guage <200 CFH

C.   Verify Nitrogen 
Supply is Normal 
(Tank #32 > 36 PSIG & 
Tank #18 > 40 PSIG)

Expert Investigators 
can do the following:

O2>10%
FG > 15% FG > 30%

Determine Alarm 
 Display Panel  
on North Wall  

or Fix ERP Page

N2 flow < 200 E or W

Use Proper Procedure 
for Area in Alarm

Coll. Hall 
Assy. Bldg., 
or Gas Shed

O2 < 3%

Go to recovery Procedure

Reset Alarm Panel 
Cryo Area  

RR01

If Detector is in Collision 
Hall, Notify MCR of Inerting 

Alarm Condition (3721)

If Access in Progress, Activate 
Coll. Hall Evacuate Alarm

if you can not hear it
(Behind RR02C)

Flammable Gas Alarm

CDF Flammable Gas
COT Inerting Alarm

Contact Operations 
Manager & Experts
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

Take Emergency Pager

CDF Severe Weather ALARM PROCEDURE

Proceed Immediately 
to the Tornado  

Shelter in Stairwell

When 'All Clear' is 
Given  Notify 

People on the  
Notification Call List 

if Necessary

When Warning is Issued 
Pause the Run 

Turn off Detector High 
 Voltage using FIX Display
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

The RSO is  
T.J. Sarlinal 

Ex 3299

The SSO is 
Martha Heflin 

3511 

Inform RSO and SSO of 
the Exposure

Notify Personnel on the PPD/ 
Emergency Call List and CDF 

Operations Manager

Document Pertinent Operations 
Information for Exposure 

Await instructions 
from the  

Division Head

CDF Radiation Exposure
Receive Report of  

Exposure

Have MCR Disable Beam 
to Area if appropriate

Call 3131, Report Radiation 
Exposure

Advise the Detention of 
Anyone Possibly Exposed

If Possible Dispatch  
a Person to Advise 
Others to Keep Out  

of the Area, 
But do not enter area 
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

When 'All Clear' is 
Given  Notify 
People on the  

Notification Call List

      CDF Spill Procedures

Spill of Detector 
Cooling Fluid  

Reported 

 

Small quantities 
(< 55 Gallons) 

Can be absorbed 
but must be disposed  
of as special waste.
For larger spills  

call 3131
See MSDS Sheets  

Next Pages

Notify 
Operations Manager 

CDF spill plan is behind  
MSDS Sheets
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Emergency Response 
Procedures (ERPs)

Emergency Response 
Procedures (ERPs)

CDF RECOVERY

Recovery from  
Flam. Gas Low Level Alarm 

COT Inert Monitor 
VESDA Pre_Alarm 

Contact CDF Operations 
Manager to Identify and 

Authorize System Experts to 
Correct Problem, Restart 
Shut Down Systems, and 

Notify Call List Personnel

For Flammable Gas Low Level 
Alarm, CDF Operations 

 Manager May Authorize Gas 
Tech to Repair Problem 

as per CDF-313 as Long as 
No Dual Function Gas 

Monitors Signal Alarm

Record Actions in Logbook

Resume Normal Operations

Recovery from False Alarms: 
Fire Alarm 

Flamm. Gas Alarm 
ODH Alarm

Contact CDF Operations 
Manager to Identify and 

Authorize System Experts to 
Correct Problem, Restart 
Shut Down Systems, and 

Notify Call List Personnel

Record Actions in Logbook

Notify MCR that Alarm was 
False

Warning: Experts with MX241 
or COM26 Monitor and Escape 

Pack should First Enter Pit 
After ODH False Alarms

Resume Normal Operations

Recovery from Emergencies: 
Fire Alarm 

Flamm. Gas High Level Alarm 
ODH Alarm

Contact CDF Operations 
Manager to Identify and 

Authorize System Experts to 
Correct Problem, Restart 
Shut Down Systems, and 

Notify Call List Personnel

CDF Head Consults with Beams 
And PPD Heads and Authorizes 

Normal Operations

Record Actions in Logbook

Notify MCR of Incident 
Termination and Resumption 

of Normal Operations

Resume Normal Operations
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Detector Orientation

lAlphabet soup or acronym space?
äCDF acronym dictionary on ace help 

page http://www-b0.fnal.gov:8000/ace2help/aceacronyms.html

äAll of following pictures on link on 
electronic logbook index page (front-end 
crate locations) http://hahn.fnal.gov/decoder.html
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Detector Orientation

N
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Detector Orientation



Steve Hahn
Detector

Orientation
01/15/2002

CDF

4

Detector Orientation

N

b0wcal00

b0cot00

b0cot01

b0cot02 b0cot03

b0cot04

b0cot05

b0wcal01

b0cot06

b0cot07

b0wcal02

b0cot09

b0cot08

b0wcal03

CONWT COSWT

COSWBCONWB

West Endwall
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Detector Orientation

N

b0wcal05

b0cot15

b0cot14

b0cot13 b0cot12

b0cot11

b0cot10

b0wcal04

b0cot19

b0cot18

b0wcal07

b0cot16

b0cot17

b0wcal06

COSET CONET

CONEBCOSEB

East Endwall



Steve Hahn
Detector

Orientation
01/15/2002

CDF

6

Detector Orientation

N

b0pcal01

b0pcal00

b0pcal05

b0pcal02

b0pcal03

b0pcal04

EPNW EPSW



Steve Hahn
Detector

Orientation
01/15/2002

CDF

7
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N

b0pcal08

b0pcal09

b0pcal10

b0pcal07

b0pcal06

b0pcal11

EPNEEPSE
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Detector Orientation

Revised: 
January 15, 2002 
Steve Hahn

Key 
Crates using water cooling  

Crates using air cooling  
Computers with air cooling  

Temporary installations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

A

B

C

D

E

F

G

H

I

J

K

PP-B0-4B

2RR02E

Accel.

2RR02D

Accel.

PHP-B0-4

PP-B0-4A

b0dap56 

(Consumers)

b0dap55 
(Consumers)

b0dap51 
(Consumers)

b0dap57 

(RC)

b0dap58 
(RC)

b0dap59 
(RC)

b0dap23 (test)
FENWAL PC 

FIRUS PC

SOLENOID2 
(iFIX)

VNODE1 
(iFIX)

VNODE2 
(iFIX)

COT3 
(iFIX) 

b0dap42 
(Silicon)

CNS246 
(ACnet)

Silicon 
Crash 

Buttons
_ Monitors

b0dap53 
(RC)

b0dap52 
(Consumers)

b0dap50 

(Consumers)

ncd
f90

 

(O
ps)

b0dap29 
(SciCo)

b0
ke

yl
og

 
(K

ey
 L

og
ge

r)
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Detector Orientation
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

W. WICKENBERG 
J. CATALANELLO 

CDF RUN II   
1 st & 2 nd FLOOR C.R.

PP-400-2A PP-400-2CPP-B0-4D PP-B0-4F

2RR31C2RR30C2RR29C2RR28C2RR27C2RR26C2RR25C2RR24C2RR23C2RR22C

2RR22F

2RR22G

2RR22H

2RR22I

T-B0-4ABC PP-B0-4C T-B0-4DEF PP-B0-4E PP-400-2B

T-400-2

TRIGGER SYSTEM 
FIRE PROTECTION PANEL

2RR32C 2RR33C 2RR34C 2RR35C

2RR35F

2RR35G

2RR35H

2RR35I

ST
O

R
A

G
E

ST
O

R
A

G
E

ST
O

R
A

G
E

Clock

TS Interface 
Trigger XPT

L1 Decision 
Scalers

L2 Decision  
L2 Decision

L2 ControlL2 CAL 
L1 CAL

L2 CAL 
L1 CAL

L2 CAL 
L1 CAL

L2 CAL 
L1 CAL

L2 CAL 
L1 CAL

L2 CAL 
L1 CAL

Done-Error-Busy XPT

TV 
Controls

SVT Hit Finder 

SVT Hit Finder

SVT Hit Finder 

SVT Hit Finder

SVT Hit Finder 

SVT Hit Finder

SVT Merger 

SVT Track Fitter

COT Cal  
—

NIM Logic

Clock Fanout

Clock Fanout
_ _ _ _

Bottom Front Fiber

Bottom Front & Rear Rounds

Bottom Front Rounds

Bottom Rear Rounds

B
ot

to
m

 R
ea

r R
ou

nd
s

B
ot

to
m

 R
ea

r R
ou

nd
s

B
ot

to
m

 R
ea

r R
ou

nd
s

B
ot

to
m

 R
ea

r R
ou

nd
s

B
ot

to
m

 R
ea

r R
ou

nd
s

B
ot

to
m

 R
ea

r R
ou

nd
s

Bo
tto

m
 R

ea
r M

is
c.

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

b0
da

p1
2

b0
da

p2
6

b0
da

p2
0

b0
al

ph
a0

0

b0
da

p1
9

b0
da

p1
8
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Detector Orientation
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

A

B

C

D

E

F

G

H

I

J

K

5 X 24 TRAYPP-B0-3B PP-B0-3F PP-B0-15B

1RR04I

1RR04H

1RR04G

1RR06I

1RR06H

1RR06G

1RR04F

1RR04E

1RR06F

1RR06E

1RR04D

1RR04C

1RR06D

1RR06C

1RR09D

1RR09C

1RR12D

1RR12C

1RR15D

1RR15C 1RR18C

1RR18D

1RR18E

1RR18F

1RR18I

1RR18H

1RR18G

PP-B0-15A PP-B0-15CPP-B0-3E

T-B0-3DEF

PP-B0-3CPP-B0-3A

T-B0-3ABC

PHP-B0-3

T-B0-15ABC

FASTBUS CW 
ALARM PANEL

AC-6

1RR15E

1RR15F

1RR12E

1RR12G

1RR12F

1RR12H

1

COT HV

COT HV

COT HV

TOF HV

TOF HV

BMU HV

PMT HV

PMT HV

CMU/CMP/ 
CMX HV

SMX HV

CLC HV 
RP HV

Xenon HV

_

CHA Ref.

Gas Alarms

CHA 
Laser

1RR12I

CSX

—

CSP

CSX

WHA

Clock Fanout

Terminal Server

—

XTRP 

—

CMU Muon TDC 

ISL VRB (SL6?)

CMP Muon TDC 

Muon Trigger

CMU Muon TDC 

CSP-CSX-WMS Muon TDC

Hadron TDC 

Had TDC PP

IMU-W Muon TDC 

Laser Monitor

Reset Crate

—

CMX-W Muon TDC 

—

Top Front Ansleys

Top Front Ansleys

Top Front Ansleys

Top Front Ansleys

Bottom Rear Fiber

Bottom Front Ribbons

Bottom Front Ribbons

Bottom Rear Rounds

Bottom Rear Fiber

Bottom Rear Ribbons

Flammable Gas Shunt Trip Power

MUON3 
(iFIX)

PISABOX 
(iFIX)

COT2 
(iFIX)

CCU 
(iFIX)

b0dap10 
(Minicom)
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Detector Orientation
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

PP-400-1B

PP-400-1C

T-400-1

PP-B0-15E PP-400-1A

1RR21C

1RR21D

1RR21E

1RR21F

1RR21I

1RR21H

1RR21G

1RR27I

1RR27H

1RR27G

1RR27F

1RR30I

1RR30H

1RR30F

1RR27C

1RR27D

1RR27E

1RR30C

1RR30D

1RR30E

1RR34D

1RR34E

1RR34I

1RR34H

1RR34G

1RR34F

AC-7

PP-B0-15D PP-B0-15F

T-B0-15DEF

PHP-B0-15

T-B0-15ABC

5 X 24 TRAY5 X 24 TRAY

ST
O

R
A

G
E

1RR34C

1RR30G

Monitoring 
& Controls

SVX power/temp

SVX power/temp

IMU-E Muon TDC

—

SVX 
Splitter

CLC (6 U) 

CLC

Scalers

ISL VRB 

ISL VRB

SVX VRB 

SVX VRB

SVX VRB 

SVX VRB

SVX VRB 

SVX VRB

DAQ VRB 

DAQ VRB

DAQ VRB 

DAQ VRB

DAQ VRB 

DAQ VRB

XFT Linker 

XFT Finder

XFT Linker 

XFT Finder

XFT Linker 

XFT Finder

— 

XFT Finder (SL7)

Plug Sources 
Plug Sources

Monitoring 
& Controls

CLC NIM

Optical Fiber 
Distribution

—

—

CMX-E Muon TDC

IMU NIM
SVX Monitoring 

& Controls

SVX/ISL Alignment

Top Front Ansleys

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Bottom Rear Fiber

Top Rear Ansleys

Top Rear Ansleys

Top Rear Ansleys

Top Rear Ansleys

Bottom Front Ribbons

Front Rear Ribbons

Front Rear Ribbons

Front Rear Ribbons

ncdf55 
(Plug Source)

RASNIK PC
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Beamspeak:

• Store — period during which a steady 
particle beam is present in the Tevatron
– usually means both protons and antiprotons 

are present
– are numbered sequentially
– can last from minutes to hours to days
– can sometimes end abruptly
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Beamspeak:
(continued)

• Shot — the injection of antiprotons from 
the Accumulator into the Main Injector and 
on into the Tevatron in preparation for 
colliding beams operation

• Shot Setup — the sequence of events 
leading to antiproton shots
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The Fermilab Accelerator Chain
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At the end of the previous store:

• finish the data-taking run
• before previous store is dumped,

ramp down HV (allow 5 minutes)

The Main Control Room (MCR) should
notify CDF in advance of planned
beam dumps.

Shot Setup at CDF — Overview
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Between one store and the next:
• Assume sufficient pbars to shoot again 
• Time between shots:

– currently 2-3 hours (on a good day)
– Beams Division aims to reduce the

time to 1 hour
• Calibrations (Quiet Time?)

Shot Setup at CDF — Overview
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Beginning the next store:
• Protons are injected first, then pbars
• Accelerate beams to 980 GeV
• Cogging
• Low Beta Squeeze
• Scraping

Once losses are low and the beam is stable, Ramp HV and 
begin taking data.

Shot Setup at CDF — Overview
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• Injection — the process of transferring protons 
or antiprotons from the Main Injector to the 
Tevatron (4 bunches at a time)

• Ramping — the magnetic fields of the magnets 
are increased simultaneously, boosting 
proton/pbar energies from 150 GeV to 980 GeV 
(“flattop”)

Shot Setup at CDF — More detail
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• Cogging —the process of spacing bunches of protons or pbars in the 
Tevatron so that they will collide at the proper points in the ring

• Low beta squeeze — after injecting protons and pbars into the 
Tevatron, a special set of quadrupoles (“low beta quads”) are turned 
on at B0 to reduce the size of the beam and increase luminosity

• Scraping — using collimators to remove the beam “halo” and reduce 
losses

MCR will notify CDF when scraping is complete!

Shot Setup at CDF — More detail
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A shot is going in…
• C:B0PLOS – B0 proton losses from BSC (Hz)
• C:B0ALOS – B0 antiproton losses from BSC (Hz)
• C:LOSTP – Proton losses – fast response (Hz)
• C:LOSTPB – Antiproton losses – fast response (Hz)
• C:B0ILUM – B0 delivered instantaneous luminosity (E30 cm-1 s-1 )
• C:B0Q5 – Current in B0 low beta quads (amps)
• T: ERING – Tevatron energy (GeV)
• T: IBEAM – Tevatron beam current (E12)
• E: SVRAD(0-3) – SVX integrated radiation dose (rad)
• E: SVBLA(0,1), SVBLB(0,1) – SVX rad instantaneous rates (rad/s) 
During store, also monitor…
• C:B0ILUM – B0 delivered instantaneous luminosity (E30 cm-1 s-1 )
• C:B0LLUM – B0 live instantaneous luminosity (E30 cm-1 s-1 )
• C:B0TLUM – integrated delivered luminosity (nb-1)
• C:B0TLIV – integrated live luminosity (nb-1)

Shot Setup — What to watch in ACNET
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Example:  Shot setup on April 1, 2001 — proton only 

C:B0PLOSC:B0PLOSC:B0PLOS

C:B0ALOSC:B0ALOSC:B0ALOS

T:ERINGT:ERINGT:ERING
C:B0Q5C:B0Q5C:B0Q5

Use ACNET
page E11

(E-Z Writer)
to create

Use ACNET
page E11

(E-Z Writer)
to create
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Example:  Shot setup on July 7, 2001 (Evening shift)  
(TeV store 567)
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Example:  Shot setup on July 7, 2001 (Evening shift)  
(TeV store 567)

C:B0ILUMC:B0ILUMC:B0ILUM

C:B0LLUMC:B0LLUMC:B0LLUM

C:B0TLIVC:B0TLIVC:B0TLIV
C:B0TLUMC:B0TLUMC:B0TLUM

Use ACNET
page E11

(E-Z Writer)
to create

Use ACNET
page E11

(E-Z Writer)
to create
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Example:  Shot setup on July 7, 2001 (Evening shift)  
(TeV store 567)

C:B0PLOSC:B0PLOSC:B0PLOS

C:B0ALOSC:B0ALOSC:B0ALOS

C:LOSTPC:LOSTPC:LOSTP
C:LOSTPBC:LOSTPBC:LOSTPB

Use ACNET
page E11

(E-Z Writer)
to create

Use ACNET
page E11

(E-Z Writer)
to create
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To measure losses for the silicon detectors:

• E: SVBLA1 – west inner BLM instantaneous loss rate (rad/s)
• E: SVBLA2 – west outer BLM instantaneous loss rate (rad/s)
• E: SVBLB1 – east inner BLM instantaneous loss rate (rad/s)
• E: SVBLB2 – east outer BLM instantaneous loss rate (rad/s)

• E: SVRAD0 – west inner BLM integrated dose (rad)
• E: SVRAD1 – west outer BLM integrated dose (rad)
• E: SVRAD2 – east inner BLM integrated dose (rad)
• E: SVRAD3 – east outer BLM integrated dose (rad)

Shot Setup — What to watch in ACNET
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Example:  Shot setup on July 7, 2001 (Evening shift)  
(TeV store 567)

E:SVRAD0E:SVRAD0E:SVRAD0

E:SVRAD1E:SVRAD1E:SVRAD1

E:SVRAD2E:SVRAD2E:SVRAD2
E:SVRAD3E:SVRAD3E:SVRAD3

Use ACNET
page E11

(E-Z Writer)
to create

Use ACNET
page E11

(E-Z Writer)
to create
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ACNET page E20 allows you to monitor the current
values of the instantaneous and integrated dose
rates.
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SVX rad totals should be recorded for every shot!

It is important to have these plots up to watch
rates during ramping, squeezing, and scraping.

It is important to have these plots up to watch
rates during ramping, squeezing, and scraping.
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Example: TeV store 567 on July 8, 2001 (Owl shift)  

C:B0ILUMC:B0ILUMC:B0ILUM

C:B0LLUMC:B0LLUMC:B0LLUM

C:B0TLIVC:B0TLIVC:B0TLIV
C:B0TLUMC:B0TLUMC:B0TLUM

Use ACNET
page E11

(E-Z Writer)
to create

Use ACNET
page E11

(E-Z Writer)
to create
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• Use ACNET to follow the progress of Shot Setup
• For each shot, record:

The times of various milestones:
proton/antiproton injection complete
ramping to flattop
cogging, low beta squeeze
scraping complete

The loss rates before and after scraping (plot)
Initial instantaneous luminosity
Integrated delivered / live luminosity per shift (plot)
SVX rad totals (plot)

Shot Setup — What to remember
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Greg Feild
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January ��� ����

Triggers and Scalers

� What are the scalers�

� The scalers are banks of counters with VME
readout� These hardware scalers do the TSI
accounting�

� Level � trigger rates �GFRED gated�

� Livetime�Deadtime accounting

� Bu�er occupancy� etc�

� There are also �software	 scalers from L
 and
L��

� Level � trigger rates �GLIVE gated�

� Level 
 trigger rates

� Level � trigger rates

�



� What is Deadtime�

� Deadtime occurs when the Trigger Supervisor
must send a Level � Reject regardless of what
the trigger tells it to do

� Deadtime �� �
� is bad�

�



� Deadtime�Livetime accounting

� Input signals to Deadtime�Livetime accounting
include

� CDF CLK � the basic unit of time

� CDF BC � gate indicating a �lled crossing

� CDF ABORT � gate marking crossings in
the abort gap

� BUSY � from the VRBs via the TRACER

� INHIBIT � Trigger inhibit

� TS RUN � as in Halt�Recover�Run

� TS PAUSE � from PAUSE button on run�
Control panel

� L
BF EMPTY � Internal TS signal marker
indicating at least one free L
 bu�er

�



� De�nition of Deadtime�Livetime Signals

� Runtime Gate� GRUN �
TS RUN �TS PAUSE �CDF BC �CDF ABORT

� Livetime Gate� GLIVE �
GRUN � L
BF EMPTY � INHIBIT

and ���

� Fredtime Gate� GFRED �
GRUN � INHIBIT

� Accounting signals

� RUN TIME � GRUN � CDF CLK�
Counts each �lled beam crossing the DAQ is
enabled to run

� LIVE TIME � GLIVE � CDF CLK�
Counts each �lled beam crossing the DAQ
is enabled to run and is not forced to send
Level � Rejects

�



� Sources of Deadtime

� INHIBIT DEAD� Usually an HV trip�

� No Free Level 
 Bu�ers

� BUSY DEAD� A VRB is �lling up� Check
EVB status

� L�DONE DEAD�Waiting for L� DONE from
SRC� Check Silicon status�

� L
 DEAD� All � bu�ers full� Waiting for L

decision from alpha� Page Level 
 expert�

� READOUT DEAD� � L
 Accepts issued�
Front�end crate�s� slow to be DONE� Find
slow crate with RXPTmonitor� Usually bad
FE card or bad FE code�

� L
 READOUT DEAD�One bu�er being read
out� other � waiting L
 decision� This is rare��

� TSI DEADTIME� Time lost due to TS book�
keeping� Very rare� Contact expert�

� Level 
 Bu�ers will �ll up if the L� Accept rate

�



is too high�

� Trigger Rates and Deadtimes can be monitored

� DAQMon �Rates and Deadtimes� panel

� XMon� a consumer process

� The Run Summary web page

�
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Overview

• Trigger inhibits implemented 
using commercial modules
– NIM and Camac logic  in 1RR12D 

• 16 primary inputs.  
– can be masked individually from 

RunControl 
– Controlled from muon scintillator 

camac 
• Must include b0musc00 in a run 

to use inhibits
– OR of the inputs sent to the       

Global Level 2 board in the      
Trigger Supervisor crate

– Status on LED panel above Ace 
console



Overview, 2

• Two classes of inputs:
– Signals from the FIX MCS control 

system
• Includes trips, but  takes seconds(?) 

to reach inhibit
• Can be masked separately from iFix

– Fast trip signals from power supplies
• msec time scale
• minimize chance of corrupt data

– Most common source of inhibit

• Logic:
– TIi = (iFixi + Tripi) ∗ Maski

• Some inputs direct from iFix, 
others require some NIM logic



iFix Inputs

• Specify status of particular 
components. 
– limited number of inhibit channels 
– divide separate functions within a 

system to separate MCS output channel
– combine elements for one piece of 

experiment from various monitors
• Example:  CCAL includes

– PMT HV
– CES HV
– CES LV

• Key idea:
– Everything should be green on 

the inhibits iFix page



Inhibit channel assignments

• 0 Solonoid
• 1 SVX
• 2 ISL
• 3 COT
• 4 TOF
• 5 Central Calorimeter
• 6 Plug Calorimeter
• 7 Central Muon (CMU, CMX, CMP)
• 8 IMU
• 9 CLC
• 10 L00
• 11 TeV Events
• 12 [unassigned]
• 13 Rack Protection
• 14 VME Power Supplies
• 15 [unassigned]



Summary of iFix Signals

Channel Tag Computer
1 SVX_HV svxiicon
2 ISL_HV svxiicon
3 COT_HV cot2
4 COT_LV cot2
5 TOF_HV tof1
6 TOF_LV tof1
7 CENTRAL_HV pisabox
8 CES_HV muon3
9 CES_LV voltman

10 XENON_OFF pisabox
11 PLUG_HV cdfephv
12 PES_LV voltman
13 MUON_HV muon3
14 MUON_LV voltman
15 CSP_CSX cdfccu
16 IMU_HV muon3
17 IMU_LV voltman
18 CLC_HV clc
19 RACKS cdf_s3
20 VME_POWER voltman
21 CSP_CCU cdfccu
22 IMU_CCU cdfccu
23 L00_HV svxiicon
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What’s in a Name

• PHYSICS_1_01[10,71,301]
– Table name

• “1_01” is administrative major 
version

– Table version
• Name and version specify physics 

content
– Level 2 tag set

• CVS tags of Level 2 alpha code
• Tied to physics table

– Level 3 tag set 
• Level 3 executable, tcl and 

calibration set
• Exe build driven from table
• Code is base release plus a patch list



Building and Testing

• Table built with database GUI by 
trigger drones 
– GUI instruction is on need-to-know basis
– GUI performs consistency checks and 

builds L2 exe
• Assigns L2 tagset

• L3 gang builds tcl and exe
– Usually 1-2 hours

• Initial test without beam
– This means no HEP colliding beam
– Studies, injection, etc. are OK

• Beam test usually at end of store
– Minimize integrated luminosity

• If gurus approve, will make it 
default on the white board



Building and Testing, 2

• Have ability to change L2 and L3 
executables without new physics 
table
– Fix bugs
– Improve low-level code

• Occasionally will test new L2 or 
L3 tagset for existing table

• May subsequently change defaults
• For table (physics) changes, 

usually have round of 
PHYSICS_TEST tables before 
copying to PHYSICS
– Attempt to limit confusion later



Decoupled Tables

• In usual mode of operation, Level 3 
is driven by Level 2 decisions
– Explicit paths

• For non-physics tables, can have 
Level 3 process all events the same 
way 
– Use for cosmics, L1/L2 tests, etc.
– One tagset can be used for many tables
– Usually have two current

• Null
• All reconstruction

– Single output stream only

• Decoupled tables use different 
RunControl menu from physics 
tables



RadMon for Aces and SciCos

• How it works
• How to respond to automated aborts and 

alarms
• How to manually abort the TeVatron
• Summary – your responsibilities



The Hardware

• On either side of beampipe @ z = +/- 4.3 m sits a 
Beam Loss Monitor (four total)

• BLM signal (prop. to dose rate) amplified and 
digitized in CAMAC modules in control room

• Signal compared with preset thresholds; if too 
high, drop 5V enable to TeVatron

• Signal also integrated to keep a record of 
accumulated dose



Monitoring – ACNET E20



Monitoring – Fast Time Plots

• Keep a Fast Time Plot of the integrated 
dose going at all times on the ACNET 
terminal

• Just click on “SVX” on the E-Z Writer page 
(E11)

• The four integrated BLM doses are 
E:SVRAD0 – E:SVRAD3



Alarms and Aborts

• Automated aborts triggered by high dose rates –
12 rad/s

• Manual aborts triggered by high integrated doses
– thresholds depend on what MCR is currently 
doing (shots, stores, or studies)

• If more than 18 rad collected in past minute, an 
automated integrated dose alarm will sound –
start paying close attention to integrated doses 
(E20 or FTP) in case you have to manually abort



Manual Aborts

• Three successively higher thresholds (~krad, 
posted by ACNET terminal) must be crossed 
before you trigger a manual abort

1. CDF Manual Alarm – SciCo alerts MCR
2. MCR Manual Abort – MCR aborts beam
3. CDF Manual Abort – SciCo aborts beam

…ultimately, safety of SVX is in OUR hands!



How to Manually Abort

• In lieu of crash button, manual aborts 
effected by lowering automated abort 
threshold to below pedestal

1. Go to ACNET E48, click on “335”
2. E:SVBLA1 – change yellow number to 10, 

click “CAUTION!” to confirm
3. E:SVBTA1 – change yellow number to 10, 

click “CAUTION!” to confirm



Recovering from Aborts

• All spelled out in CDF procedure 106 –
read it!

1. Silence sono-alarm
2. Page RDCO, CDF Ops Manager
3. Once Ops Manager gives the OK, reset the 

abort hardware (see web pages)
4. Make an e-log entry, of course



Summary

• Page RDCO if any kind of alarm, abort, or 
something seems awry

• If any E:SVRAD* activity during your shift, put 
an ACNET summary plot in e-log

• Constantly monitor E:SVRAD* whenever beam in 
TeVatron; during high losses, be checking against 
the manual alarm/abort thresholds

• SciCo should alert MCR when high losses seen
• Further reading: CDF PROC 106 and the RadMon 

web pages (linked from Monitoring Global page)
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What You should know 
about the Silicon

• Introduction
• Monitoring
• Problems
• Responsibilities
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Introduction • L00 (1 layer)
– R = 1.35-1.65 cm
– 13824 channels

• SVX (5 layers)
– R = 2.5-10.6 cm
– 405504 channels

• ISL (2 layers)
– R = 20-28 cm
– 303104 channels

Total: 722432 chnls

Ø Share same DAQ 
architecture
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Introduction
The silicon detector can be permanently damaged by:

A. Powering (STDBY or ON) without adequate cooling
B. Large charge deposits (from unstable beam) while ON
C. Incorrectly powering

We minimize chances of incurring such damage by:
A. Employing PLCs to monitor status of silicon cooling
B. Employing various loss monitors to determine beam 

stability
C. Employing “clever” monitoring/control software

And as a final mitigating factor:
We rely on YOU to help quickly spot potential dangers.
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Monitoring
There is information available from a variety of places:

A. Silicon Cooling… overall status from
– “Process Systems Alarms” summary
– Sono-Alarms

HVAC

gas

Silicon
Cooling

Process Systems
Alarms

Solenoid
display

sono-alarms

2RR04B

Video
displays

(south racks)

(from iFIX)
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Monitoring
B. Beam losses from ACNET

– LOSTP and LOSTPB
– SVXRAD plots

HV summary

Global 
Alarms

ACNET
control

windows

ACNET
display

windows

iFIX
displays

COT 
currents

SI PS GUI
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Monitoring
C. Power status

– Silicon Power Supply Control GUI
– HV Summary and Global Alarms

HV summary

Global 
Alarms

ACNET
control

windows

ACNET
display

windows

iFIX
displays

COT 
currents

Si PS GUI
IMon
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Monitoring
IF                    .and.                  

Ø Cooling in good shape

IF LOSTP/LOSTPB <30 kHz/each .and. no spikes >40 kHz 
.and. SVXRAD flat

Ø TeV beams are stable

IF            .and.           .and.           on Global Alarms Sum’ry 
Ø Powered wedges OK

Silicon
Cooling

sono-alarms

(quiet)

L00 SVX ISL
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Problems
IF                    .or.                  

• Page 218.8227 (main pgr)
• Page 218.8626 (interlock pgr)
• Check GUI message window…

Silicon
Cooling

sono-alarms

(LOUD)

blah blah blah
blah blah
blah blah blah
blah

Next update: 1

Full status Exit

Reset Trips

various powering
options

various voltage,
current and status read-back

IF persistent (1 or 2 ok)
“ALERT” .or. “ILLEGAL”

messages (check time stamp):

Hit the Silicon Rack Power
Crash Button

sono-alarms



31-Mar-02 Silicon Ops cdf-si-ops@fnal.gov 9

Problems
For SVXRAD plots, follow RADMon run rules

IF either LOSTP or LOSTPB >30 kHz .or. spikes >40 
kHz or otherwise indicate unstable beam conditions 
(during shift, use lumberjack plotter to track history of losses over course of 
present store) : 

• Ask SciCo to notify MCR (nearly always results in marked 
improvement within about 30-40 minutes)

• If losses persist, or worsen: page 218.8227

• If you fear for safety of silicon: use HV Summary
button to bring to STDBY 

(will take few minutes)

ACNET

ACNET iFIX COT 

SI PS 
GUI

HV 
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Know Losses Policy (Posted in CR)
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Problems
IF            .or.           .or.           on Global Alarms Sum’ry 

• Sometimes will clear themselves… otherwise:
• Page 218.8227
• expert will either take care of it themselves, or, they may 

coach the Monitoring Ace through recovery

IF SI PS GUI stops Updating:
• Occasionally (1-2/shift) check that “Update” is counting down
• Be patient, gets “stuck” on “1” for 5-10s sometimes
• If recently changed voltage state (e.g. turned to STBY or 

ON), wait ~5 minutes and check again
• If really “stuck”, follow directions to restart 

(they’re taped above the GUI screen)

L00 SVX ISL
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Quick SI-PS-GUI Tutorial

Wedge by wedge status:
yellow = STBY     green = ON
red = OFF s/b ON black = OFF s/b OFF

Message window
reports problems
(e.g. trips) and 
global actions
(e.g. power ON of
all silicon)

blah blah blah
blah blah
blah blah blah
blah

Next update: 1

Full status Exit

Reset Trips

various powering
options

various voltage,
current and status read-back

ISL

SVXL00

Labels: DBbWw-Ll  (e.g. SB2W3-L3 = SVX brl-2 wdg-3 lyr-3)
D: S=SVX, I=ISL, L=L00      B: barrel number (0-5)   

W: wedge number (0-11)         L: layer number (0-4) 

Check this is 
counting down

Only use GUI
when coached

by expert!

Also, can select particular
Wedge by clicking on appropriate

“pie piece”; blue = selected
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Quick IMon Tutorial 

• Tracks currents for 
experts by color:
– GREEN = Normal
– YELLOW = 

Warning
– PINK = Alert
– RED = Trip
– BLACK = Not 

Powered
• required by ACE (for 

now)
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Web Documentation
www-b0.fnal.gov:8000/mcs/mondoc.html

Silicon
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b0.fnal.gov:8000/~svxii/runii/ace_mon.htm
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www-cdf.fnal.gov/internal/silicon/scc.html
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Who to Call?
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CDF Monitoring Ace Silicon Instructions
As a monitoring ace, your silicon responsibities are to: 

1.MONITOR BEAM stability. Take action as prescibed by Silicon Loss Policy stated below:
•IF either LOSTP or LOSTPB exceeds 30 kHz
OR either has spikes which exceed 40 kHz
OR there is other indication of unstable beam conditions:

•Page 218-8227 (main silicon pager) 
•Ask SciCo to notify MCR 

2.CONTACT SILICON expert after scraping is complete to raise HV.
•Page 218-8227 (main silicon pager)
•Put ACNET beam losses plot in e-log
•Be prepared to run the cratematch perl script.

•Open a terminal window on b0dap42 and type the following:
1.cd ~svxii
2../cratematch.pl 

•If all is well, result should be "* * * Silicon is Ready to Cold Start! * * *"
3.REACT to loud noises and/or non-green color from IFix.

•Be familiar with and follow the following specific recovery procedures: 
•Power supply alarm/trip
•Cooling problems/interlock trip
•Loss of HV monitoring
•Loss of alarm monitoring
•"Alarm: Heartbeat"
•Trigger inhibit

•KNOW what to do in the event of a radiation abort. 
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Recovery Procedures for Silicon Cooling/Power I

1.POWER SUPPLY TRIP 
2.Symptom: A box goes red and tweets. IN ADDITION, the bars and status box on the HV summary page go 
red. 
3.What should you do? Check the Alarm List. From there you will be able to read what ladder has tripped 
(B1W2 L3, for a random example). Page 218.8227 armed with this information and the expert will help you 
recover. Note: if, after recovery, the iFix alarms haven't cleared, try clicking "Reset Trips in CAEN" on the PS 
GUI.
4.COOLING PROBLEMS/INTERLOCK TRIP 
5.Symptom: These are signalled by either of the following:

1.The "SILICON Cooling" box on the iFix "Process Systems ALARMS" page goes red and LOUD 
sirens blare (can only be silenced by the cryo techs) 
2.The silicon sono-alarms (located on the patch panel in rack 2RR04B) emit a loud, sustained, annoying 
beep (can be silenced by flipping the switch beneath them) 

6.What should you do? The VERY FIRST THING YOU SHOULD DO is check the silicon PS GUI. If it is 
stuck (i.e. not counting down, see below), or if it is spewing out LOTS of messages like "ALERT" or 
"ILLEGAL," then hit the Silicon Rack Power Crash Button located underneath the sono-alarms. 
7.In any event, page 218.8227 and the on-call cooling/interlock expert at 218.8626. They will help you 
recover. At the end of it all, make sure the sono-alarm switches are returned to "NOT SILENCED" and the
cryo techs have unsilenced the Process Systems alarms. 
8.Note: A non-severe cooling problem can be signalled by a red (or yellow) tweety iFix alarm that is not 
accompanied by a sono-alarm or a Process Systems alarm. These are rare enough that we would like you to 
page the on-call cooling/interlock expert at 218.8626 so we can understand the problem.
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Recovery Procedures for Silicon Cooling/Power II
LOSS OF HV MONITORING

1. Symptom: ALL THREE silicon boxes (SVX/ISL/L00) go red and tweet at the same time. The Alarm List shows 
"GUI/iFix communication: NOT OK." After some amount of time (could be seconds, could be minutes), the three 
silicon heartbeat boxes on the HV summary page go purple. 

2. What should you do? Check the silicon PS GUI and see if it is updating (look in the upper left corner of the 
window where it says "next update." It should count down from 7, stop for a few seconds at 1, then start counting 
down again). If it seems to be stuck, 
1. Wait a little longer, like 30 seconds. If you have just recently turned a bunch of power supplies on or off, 

wait even longer, like 5 minutes. 
2. If it's still stuck, restart the GUI by following these instructions (also posted on the GUI PC -- and they 

ought to be identical!) 
3. If the GUI does not restart gracefully, page the GUI expert at 266.0555. 
4. If the GUI restarted OK, the alarms should disappear. If they remain, or if the GUI never seemed to be 

stuck in the first place, page the on-call cooling/interlock expert at 218.8626. S/he will either take care of it 
or tell you how to take care of it. 

3. LOSS OF ALARM MONITORING
4. Symptom: Little "H" box for SVX/ISL/L00 on Global Alarms page goes purple and stays that way for > 5 min. 

May also be accompanied by a voice alarm, I don't know. 
5. What should you do? Page the on-call cooling/interlock expert at 218.8626. S/he will either take care of it or tell 

you how to take care of it. 
6. "ALARM: HEARTBEAT"
7. Symptom: Some or all of the silicon heartbeat boxes go purple, but everything else seems OK. 
8. What should you do? If it clears within, say, five minutes, don't worry about it. If it doesn't clear itself, page the on-

call cooling/interlock expert at 218.8626. S/he will either take care of it or tell you how to take care of it. 
9. TRIGGER INHIBIT
10. Symptom: The DAQ ace wanders over to your side of the room complaining about a SVX/ISL/L00 trigger inhibit. 

Since the most likely cause of inhibits are trips, this wil probably be redundant with all the symptoms of a power 
supply trip; see above. However, there may be cases where the inhibit is the result of something more mysterious. 

11. What should you do? Page 218.8227. Handy tip: if you check the iFix Trigger Inhibit Status page, you can 
determine which ladder is causing the inhibit and impress the silicon expert with your wicked-awesome 
Monitoring Ace skills.
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Conclusion

Your main responsibility to silicon is to 
help keep it safe.

When in doubt, page 218.8227…
if no response, turn it to STANDBY

(or OFF if cooling problem).



Consumer Monitor s

Kaori Maeshima
Fermilab

ACE Training
March 27th, 2002

� Consumer Framework Overview
� Consumer Operation at Contr ol Room

CDF RUN II Consumer Home Page
http://www-b0.fnal.go v:8000
/consumer/home/consumer home .html



How consumer s get data?

1. Level 3
� Final level of event filtering.

2. Consumer Server / Log ger (CSL)
� Writes events passing Level 3 to disk.
� Serves events to consumer s.



Consumer Framework Components
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control room or remote

configuration via
’talk to’

control room

display displayclients

pull protocol

Web page Web page

Error Receiver

serious errors

State Monitor

connections
socket

serverserver server server

Consumer Server
File

Run-Control

1. Consumer
� Anal yse and monitor the event data from CSL.
� Send error messa ges to the error receiver .

2. Server
� Receives ROOT objects from consumer via soc ket.
� Repor ts the status of consumer s to the state manager.

3. Displa y (HistoDispla y)
� Receives ROOT objects from server via soc ket.
� Updates objects (histograms, tables, etc.) on canvas.



CO Help Page
http://www-b0.fnal.go v:8000/cohelp/cohelp.html



How to star t consumer monitor s

1. Go to /cdf/people1/cdfdaq/consumer scripts
director y on b0dap51
(Type : cd consumer scripts )

2. Type : ./star tMon.sh All
� � �����
	���	�
������ �

3. Server for each consumer star t automaticall y.



Consumer Status Page

1. Before attac h a consumer to HistoDispla y, make
sure that the consumer appear s on the
consumer status page (minim um 10 events).

http://www-b0.fnal.go v:8000/consumer/
consumer status.html



How to star t HistoDispla y

1. Go to /cdf/people1/cdfdaq/consumer scripts
director y on b0dap51

2. Type : ./star tDispla y.sh All

3. HistoDispla ys appear on top and bottom
screens of b0dap52, 55 and 56



How to star t Event Displa y

1. Go to /cdf/people1/cdfdaq/consumer scripts
director y on b0dap50 (left most terminal).

2. Type : ./star tEvd.sh
� � �����
	��
	�
������ �



Odds and Ends
� Tell the CO the par tition ID on whic h you star t

taking data. In general, it is a good idea to tell
CO when you are star ting/stopping a run.

� Check “UseLe vel3Mana ger” is enabled in the
Run Contr ol. If not, con umer s can not star t
running.

� Please help COs.
� Old root files (monitor output files) can be found

in /data1/consumer/results/xxxxMon area and
older root files can be found in
/cdf/cdf-cf-data1/results/xxxxMon area. One can
use the same HistoDispla y GUI as used on
online to view these root files.

� When you find any problems in consumer
monitor s in general, please notify us,
consumerframe work people:
(send mail to maeshima@fnal.go v,
page:online monitor 266-2705, etc...).



DAQ Training for Silicon
Steve Nahn
Ace/SciCo Training
Today

Purpose:To readout the 712 kChan Silicon detector.
(For this talk, there is no difference between L00, SVXII,
and ISL)
Emphasis on differences from “Normal” DAQ

Friendly Advice:

� Learning about how things work will save time
and earn Glory and Praise

� Your SciCo is NOT an expert. Don’t let them
waste too much time theorizing, call a real expert.
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What is Silicon DAQ: VME components

� 17 Crates: 9 Vrb crates b0svx00-08, 8 Fib crates
b0fib00-07 , One (SRC) b0svx02 connected
to TSI

� SRC fans out all trigger decisions, fans in all sta-
tus conditions- TSI timeouts and errors only come
from SRC (b0svx02) even though problems may
be elsewhere.

� MVME controller only does initialization, monitor-
ing, and X Mode calibration analysis - Readout
taken care of entirely by hardware (and EVB after
L2A).

� Vrbs are integral part of front end, involved in L1
processing, and are used with BOTH Hardware
and Software EVB



What is Silicon DAQ: Non-VME components

� � ���� chips spread over 557 HDIs (aka “ChipChains”),
115 PCs

– � chips/HDI init’d by ���� � � bit) bitstream
sent via Fib

– 46 deep pipelines (42 crossings + 4 L2 buffers):
L1DONE� freed buffer signal SRC � TSI

� 115 Power supplies in 16 CAEN crates controlled
by one VME crate.

– All accessed by IFIX via the PS GUI

– “Power up” conditions (currently) =
EXPERT && COOLING && BEAM OK

Changing as we get experience



� Other

– Cooling and Interlocks controlled by IFIX

– Radiation Monitoring System tied in with AC-
net, feeds back to MCR

– RASNIK & Inchworm alignment systems con-
trolled by stand alone systems, logged by IFIX



Software Tasks for Silicon

� Run Control

– Initialization: Download VME and chip param-
eters from HDWDB, RUNDB (SvxSet), pedestals
and thresholds from CalibDB (DBBroker)

� Chip Initialization Error
(MLE) b0fib00:Messenger:8:09:30 AM->Error

Initializing HDI Slot 15 Chan 1: SVX B1Wa

Action: Check Power, Try Again

� VRB wacked out
(MLE) b0svx00:Messenger:6:03:23 AM->VRB

Module ID != 3 Slot 18

Action: Reset that VRB (Do not power cycle
crate, clean up EVB, etc).

– Monitoring



� VME parameters and Occupancy published
at 0.01 Hz. GUI soon ready for prime time.

� No CPU � No Event Counting � End of
Run Summary show:
(EOR) b0fib00: triggered 0/readout 0/sent

0 events

� Board error/status bits published on HALT

for error diagnostics
(MLE) b0svx07:Messenger:7:34:19 AM->Silicon

Timeout:!DONE- Slots: 16:f420

(MLE) b0svx01:Messenger:5:32:23 PM->Silicon

Timeout:BUSY- Slots: 20:e1a0 18:e180

– Calibration: Several Run Types (Pedestals, Thresh-
old and Gain Scans) being developed in both
X and D Mode to calibrate the detector in the
RC framework.



� SVXMon, SiliMon consumers (LBL, Liverpool)- Ex-
haustive online consumers makes Pulseheight spec-
tra, Occupancy histos, monitors for data format
errors, etc.

� PS GUI for PS control (� IFIX)

� CDFVME software for Expert Diagnostics



Errors and what they mean

� General

– TSI Timeouts (BUSY or DONE TO) always from
SRC (b0svx02) though problem may be else-
where.

– HALT � all boards queried and status pub-
lished (VME GUI, Error Handler)

– 1�� line of defense� HALT-RECOVER-RUN

– The ONLY time to reboot a fib or vrb crate
is when it does not respond to a RC transition
N.B. Failed Chip Initializations can take a long
time

� DONE TO- Data did not flow from chip through Fib
to Vrb after L1A- almost never happens, usually
because a PS tripped



� BUSY TO- The EVB has stopped reading Vrbs
(problem in SCPUs, the ATM, or Level 3). When
EVB stops, Silicon VRBs become BUSY before
the DAQ Vrbs

� ERROR TO- Some VME board told SRC to pull
CDFERROR

– Operational problem (Fifo overflow . . . )

– Data format error (Events unsynchronized . . . )

� Reformatter Errors- Data corruption/Bad ladder
� reformatter cannot decode detector ID. If per-
sistent, either the PS tripped or a ladder has gone
south. Call expert.

� Erratic “Silicon Related” Errors
Check configuration (ex: ACE SVX ONLY):



1. SvxSet �� None

2. UseSrc selected

3. IgnoreBusy deselected

4. All 9 Silicon Vrb crates included
All Vrb crates must be included, though you
may drop troublesome Fib crates.

� Power Supply and Cooling trips - Call Expert

� Consumer Reported Errors- UnSynch’d pipelines
� HRR

Experts tend to keep an eye on the Shift e-log, and
there is a special Silicon e-log as well, where solutions
and operations are discussed in more detail



Who and Where to get help from

� Generic
Si Ops Pager 218 8227

Problem report cdf-silicon-op@fnal.gov

� Silicon Experts
Si Ops G. Bolla, C. Hill

Si SubOps S Nahn, L Miller, A Hocker, J Nielsen
DAQ S Nahn
Slow Controls A Ivanov, A Hocker, M Coca, Eva
Consumers H. Bachacou, T. Shears

Other Cast of few

� Web
(/si=http://www-cdf.fnal.gov/internal/

silicon/silicon_commission)
(/b0=http://www-cdfonline.fnal.gov/)

Offical /si/daq.html
Needs updating /b0/ace2help/svx/svxInfo.html
Needs updating /b0/˜svxii/runii/cdfaces/ace_daq.htm

Do NOT hesitate to contact an expert. When in doubt,
call the Si Ops Pager.
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Run Control

How to start, configure 
and operate CDF 

Run Control
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Start Run Control:
setup fer
rc

(ace uses cdfdaq account)
Just 3 steps to run!
1. Select State Manager
2. Select Partition
3. Select Configuration
Run!

Main Run Control Window:Main Run Control Window:
Includes RC State Manager,Includes RC State Manager,
Configuration pullConfiguration pull--down down 
menus, Run Control Status, menus, Run Control Status, 
and Accelerator Status panelsand Accelerator Status panels

Run Control, main window



W. Badgett
Run Control &

Run Configuration
27-Mar-2002

CDF

3

Select State Manager:
•Usually DAQ
•GenericCalibration for 
calibrations unless 
specific menu item for 
given run type: e.g., QIE 
Calibration
Source, TDC testing are 
primarily for experts

State Manager Selection

The State Manager 
determines the flow of 
control when cycling 

through runs
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Select partition

Select or view
resources 
manually

Select Partition

Each Run Control Session 
must be allocate a Partition

Each front end crate belongs 
to no more than one Partition

Partitions prevent collisions 
between sessions
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Select Partition:
•Cyan is free
•Yellow is owned by another
•Green is yours
•Mouse over to display owner 
and hardware/software status

•0–7 are hardware partitions
•8–15 are software partitions

Partition Selector
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Select Resources:
•Cyan is entirely free
•Red is entirely owned by 
another partition
•Blue is partially owned by 
another partition
•Yellow is partially yours
•Green is entirely yours
•Mouse over to display owner

Click to book/unbook
Right-click for more info

Resource Selector
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Select predefined
run configuration

Edit or view 
run configuration

Reset or stop
luminosity counters
at beginning and end
of shot

Frank sez:
“This is the 
ace’s most 

important duty!”

Selecting Run Configuration

After selecting a 
configuration, 

you’re ready to 
start a run!
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Run Configuration Selector

Select from predefined run 
configurations
•Ace directory contains all 
physics and test runs for the 
Ace, and is maintained by Ops 
Managers
•Cosmic directory for Cosmic 
Ray runs
•Calib directory contains 
calibration configurations, and is 
maintained by component 
experts in subdirectories
•Other directories for private 
testing purposes

Or create your own configuration!
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Run Settings Window, standard

Aces should know all 
options on this window

Global DAQ RunType

Trigger Table, coupled

SVX Set, when SVX is used
Usually FIBTEST

CalorCalibSet, when 
Plug source,

LED, Xenon run types

Consumer Selection 
(calibration run types only 

for now)

Front end crate selection
Move to left to include
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Run Settings, Expert Options

Expert options can be 
enabled from the File 

pull-down menu

Many expert options 
are triggered by the 
selection of other 

options or the addition 
of crates

You may be asked to 
take special runs, e.g. 

MyronMode  with 
L1Early, which are 

only available in the 
expert options
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Trigger Inhibits

Inhibits normally used 
only during physics 

(colliding beam) runs, 
otherwise set Ignore 

Inhibit to true

Inhibit sources are tied to 
the crates and 

components you have 
chosen, and are selected 

automatically

In an emergency, you may 
have to disable misbehaving 

inhibit signals

Inhibits cause data taking to 
stop, watch event rates and 

Inhibit LEDS
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Trigger Inhibit Disable Masking

Select which components 
should be disabled from 
providing an inhibit signal

Greyed options are 
not yet working and 
do not contribute to 

inhibits
Jonatron sez:

“Inhibitions are the 
Ace’s most important 

duty!”



W. Badgett
Run Control &

Run Configuration
27-Mar-2002

CDF

13

Data Type Selection

Pull-down menu in Run 
Settings window selects 

data types

Select Beam Data only 
when colliding beams are 

in the Tevatron

Use DAQ Testing when 
just exercising the system

Tony sez:
“Selecting the 

Data Type is the 
Ace’s most 

important Duty”
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Trigger Type Selection

Synonyms:
Trigger Type = 
Trigger Table =
Physics Table

Select coupled
Trigger Table here 
for normal physics 

running

Select decoupled 
tables here for 

testing purposes

Coupled tables 
are fully 

specified from 
Level 1, Level 2 
through Level 3
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Decoupled Trigger Tables

Lots of decoupled trigger table 
options,due to combinatorics of 

unspecified Level 3 paths

None is a valid option when 
using the calibration trigger

Kirsten sez:
“Level 3 Rules!”
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Coupled Trigger Tables

Coupled Trigger Tables are used for real 
physics (colliding beams) running

Your Ops Manager will tell you which 
one to use and which are for special 

test runs

Greg Sez: “Selecting the correct Trigger Table 
is the Ace’s most important duty!” (plus bringing 

Greg Krispy Kreme doughnuts)
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Crate Editor

CrateEditor shows 
which cards will be 
read out, grouped 

by bank

Cards can be 
removed from 
readout, but 

only in 
emergencies
Notify expert 
immediately if 
you remove a 

card!
Component expert?  Select card and press Edit for 

more info on the card
Use caution when changed database connection
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Proxy Control Menu

The Proxy gives you 
control over remote data 
acquisition processes:
•Software Event Builder
•Database Broker (not yet)
•Consumer Monitor
•Calibration Consumers
•Resource Manager
•Physics Consumers (to 
be implemented)
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SoftEvb Proxy Viewer

If you don’t get responses from the Software Event 
Builder during transitions, then check the SoftEvb

Proxy, and stop and/or restart if needed

Status colors:
•Green:  Up and running
•Cyan: not running
Click on main button for detailed information
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CalibConsumer Proxy

Use the Calibration Consumer Proxy to see if your 
calibration consumer is still running
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Resource Manager Proxy

Having a problem with Sticky Partitions?
Try restarting the ResMgr_Prd

You can’t hurt anything!
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Transition Sequencing

At Start state, select all 
desired clients and Partition

At Idle state, configuration 
must be fixed, then ColdStart

At Ready state, Activate

When Active and ready to finish run, 
End

To fix timeouts, try Halt Recover Run

Abort and Reset always available to 
get you out of sticky situations

Use sparingly!
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Transitions

l Partition:  Select front end crates and clients for the run; 
configure trigger and return crosspoints

l WarmStart/ColdStart:  Configure crates and clients with info 
that could change run by run  (slow)
ä ColdStart:  Full download (when in doubt, ColdStart)
ä WarmStart: Selected clients do limited download when no changes

l Activate: Final step to enable system to take data (fast)
l End: Normal end of run, produces end of run summaries
l Abort: Return to Idle when no other option available 
l Pause:  Briefly stop data taking (HV trips, flying wires, inhibits)
l Halt/Recover/Run: Fast system error recovery
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Calibration State Managers

QIE Calibration State
Manager

Calibrating: Transitory state, will 
drop to Done when all front end 

crates are complete

CalibLoad special option to do full 
download of AdMem FRAMs, by 

expert request only 

Calibration may be done in 
software, no hardware triggers are 

generated

Know where Calibration 
Consumer log files are kept:

~cdfdaq/consumers/log
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Sample Transition Errors

During your Run Control 
session, you will sometimes see 

warning messages pop up
This example tells you are 

missing some important crates 
during a beam physics run

Do NOT ignore any 
of these messages!

If you do not 
understand a message, 
contact the appropriate 

expert immediately
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Reply & Acknowledgments Window

This window indicates the transition status of clients:
•Butter yellow: RC has not sent transition
•Margarine yellow: RC has send transition, waiting for acknowledgment
•Green Client sent successful acknowledgment
•Red Client sent error

Click on the client button for more info and the client’s 
Local Controller

Window should 
always be visible

Words too small to read?
Stretch the window!
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Local Client Controller

Allows you to shepherd individual clients 
through the transitions

Can be used if one client out of many fail a 
transition

Be careful to retain the same configuration!!

File menu gives 
you access to the 

contents of the 
configuration 

messages sent to  
the client

Avi sez: “We 
need a 

mouse click 
database!”
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VmeBusScan Button

Choosing VmeBusScan
from the Local Controller 

window returns a scan of all 
cards in the front end crate

Useful for verifying the 
presence and basic 

functionality of readout 
cards
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End of Run Status Box

At the end of a run you will 
be presented with a 

comment box: enter any 
pertinent run informations

At the end of a beam physics run, 
you must also decide the basic run 

quality.  When in doubt, choose 
Potentially Good

Determines whether run is 
processed offline!
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Error Logger

Error Logger receives and 
interprets status and error 
messages from front end 
crates and other clients

Status Messages

Error Messages
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Error Logger Control Options

Error Logger can send 
transition commands to 

Run Control when specific 
problems are encountered 

Enable automatic HRR here

Error Logger sends 
orange and red warning 
windows to Run Control 
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DaqMon

Watching Run Control status is 
your first line of defense

Plus, many monitoring tools are 
available

DaqMon is your gateway to 
many monitors:

setup fer
daqmon

And provides a quick glimpse status 
of all systems
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VxMon

At-a-glance summary of all front end crates in the system

Arnd sez: “Monitoring the Front 
End crates is the Ace’s most 

important job”
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ScalerMonitor

Watch trigger rates and 
deadtimes for a happy 
data acquisition system

Scaler Monitor gives very 
important information about 

the trigger rates

Deadtime should be low
Trigger rates should be non-zero, but 
not high enough to saturate the DAQ
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Conclusion

l DAQ Ace’s main responsibility is operation 
of Run Control

l Before your shift, come to CDF control room 
and try out Run Control features, learn from 
experienced Aces and other DAQ experts

l Don’t understand a feature or warning?  
Don’t ignore!  Find out!   Page experts if 
necessary!
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Online CalibrationsOnline Calibrations
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OverviewOverview

• It is the responsibility of the DAQ ace to 
run online calibrations once per day.

• “Online calibration”
– Ace initiates some kind of “pulsing” for system 
– The “data” from the pulse is read out from the 

Front End Readout crates
– “Data” used to form calibration constants, 

which are used to correct the data.



Offline vs. Online calibrationOffline vs. Online calibration

• This differs from “offline calibrations”, in 
which real data from collisions are used to 
find constants. 
– Systems need offline and online calibrations for 

different types of constants
– Aces only responsible for the online calibration.



XX--mode mode vs vs DD--modemode

• X-mode: Front-End crate processes data, forms 
constants, forms a calibration bank, sends 
calibration bank to consumer, consumer writes to 
DB
– COT calibration
– Calorimeter QIE calibrations

• D-mode: Data sent from FER crate to consumer, 
consumer processes data, forms constants, writes 
to DB.
– Silicon



Hardware Hardware vs vs Software EVBSoftware EVB

• Standard data taking is done with the 
“Hardware” Event Builder.

• Most online calibrations (exception: 
Silicon) are done with the “Software” Event 
Builder
– Software EVB connects to Consumer Server/ 

Logger
– CSL connects to the Calibration Consumer



PulsingPulsing

• Generally, it is not the detector itself which 
gets “pulsed”, but its readout electronics:
– Calorimeter:

• QIE: Charge injected into QIE
• LED/Xenon: Light into Phototubes

– COT: Charge injected into ASDQ readout card
• Exception: Calorimeter source runs. But 

you’ll never do these!!!



List Of CalibrationsList Of Calibrations
• Calorimeter

– QIE (CEM,CHA,PEM,PHA,WHA)
– LED (CEM)
– Xenon (CEM)
– Laser (Plug)

• No consumer yet – expert reads D-banks from disk

• CLC: QIE
• BSC+Miniplugs: QIE
• COT: CotCtt
• Muons (pulses CMP, CMX, BMU, not CMU)

– No consumer, expert reads D-bank from disk



Calibrations (continued)Calibrations (continued)

• ShowerMax (central, plug)
• Roman Pots
• TOF

– QIE (to calibrate pulse heights)
– TAC 

• To calibrate timing
• No consumer yet, expert reads D-banks from disk

• Silicon
– Two runs needed: DPS on (pedestals), DPS off (noise)
– Currently D-mode: X-mode calibrations coming soon



Running CalibrationsRunning Calibrations

• Mostly consists of choosing correct run 
configuration, going through state 
transitions

• Will give example here for COT and QIE
• Other calibrations, see Ace help:

www-b0.fnal.gov:8000/ace2help/ace_calibrations.html



“Quiet Time”

• Some calibrations require absolutely no beam in 
the Tevatron

• Best time is usually immediately after store has 
ended
– SciCo should confirm with MCR about “Quiet time”
– ~20 min are sufficient for QT calibrations (usually 

cannot do Plug Laser)
• If there hasn’t been any quiet time for >5 shifts, 

SciCo can request some after a store



Picture of COT Picture of COT CalibCalib PathPath

Signal from TS goes to tracer, picked
up by CIC (6-to-9 U adapter) which
triggers DDG through front panel

DDG signal goes to 1-to-8 fanout,
8 copies of signal to COT crates

b0puls00,
On 2nd flr

DDG+CIC,
1-to-8 fanout
both in this crate Signals from 1-to-3

fanout to tracers in
3 crates of rack

Calib signal
put on backpl
by tracer, goes
out front of TDC

Calib signal goes down flat 
cable/repeater/micro-coax to
ASDQ, fires special circuitry 
on ASDQ which injects charge
into readout part of ASDQ, 
“data” read out thru normal path of
micro-coax/repeater/flat cable/TDC

ACE initiates Calibration:



Picture of Picture of CalibCalib GUI (COT)GUI (COT)



How to run calibration (COT)How to run calibration (COT)
• Start run control
• Select state manager: “generic calibration”
• Choose a partition
• Select run configuration:

– calib � cot � COTCALIB_ACE
• Do Partition � setup � activate. This is what 

fires the pulser!
• Calibration will take a minute or so. After pulsing 

is done, CTTC bank formed and sent to SEVB, 
then to consumer. Will take consumer another 
minute or so to write data to COTChanT0 table.
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Picture of Calibration chain Picture of Calibration chain 
(COT)(COT)

20 COT crates:
fer code runs
here, calculates
average start times,
forms CTTC banks

Software
EVB

CSL

CttCalibConsumer:
unpacks CTTC bank,

Writes to DB

Average start times,
Etc stored in the 
COTChanT0 table
In DB

Production/L3 connect
To DB, use start times

to calculate offsets

DBANA used to look
At contents of 
COTChanT0 table
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Configuration for QIE Configuration for QIE calibcalib

Crates not in run

Crates in run

Qie calib consumer



Where are constants applied?Where are constants applied?

• COT: constants read from database and 
applied at L3/offline

• Calorimeter:
– QIE: constants applied in the readout electronics 

• Run control has extra button, “download”
• You’ll rarely (maybe never) use this

• Muons: just used for expert monitoring



Checking CalibrationsChecking Calibrations

• Use DBANA to verify calibration made it 
into database
– ~cdfcalib/runDBANA

• Should see the calibration run listed
• Note: COT calibration only writes new 

COMPLETE run if the new calibration 
changes from last COMPLETE run
– Otherwise, just writes the BAD channels 



Calibration TablesCalibration Tables

• From Qie calibrations:
– CEMQIE2, CHAQIE2, PEMQIE2, PHAQIE2, 

WHAQIE2, CEMPED, CHAPED, PEMPED, 
PHAPED, WHAPED

– CLACQIE2, CLAPED (CLC)
– FDAQIE2 (BSC)

• From LED: CEMLED
• From Xenon: CEMXEF
• From Plug Laser: PHALASER



Calibration Tables (cont)Calibration Tables (cont)
• From COT: COTChanT0
• From ShowerMax:

– CESQIE2, CPRQIE2, CCRQIE2, PESQIE2, 
PPRQIE2, PESQIE2, CESPED, CPRPED, 
CCRPED, PESPED, PPRPED

• From TOF: 
– TOFQIE, TOFQIEPED

• Silicon tables not listed here



Click on “Detectors” for
specific detector, click on that
detector to get the tables from the
calibration

Click here to get 
The calib runs

This will give list of options for plots

For more example
From more detectors
See the ACE calib
Help page

DBANADBANA



Plot of COT occupancy
by superlayer, for the bad
channels. Occupancy 
Should be 1 for each 
channel for the calibration



TroubleshootingTroubleshooting
• Software EVB may not be running

– Can be stopped/started from rc: Proxy � SoftEVB

• Persistent problem with crate (calibration fails 
during run)
– Call expert
– If there is a problem with a crate, probably already showed up 

during the data taking

• Calibration does not show up in the database
– Check log file on b0dapNN: ~cdfdaq/consumers/log (do ls –ltr to 

check for latest log file. Will have name such as 
“runCotCtt_1******.log”

– Record any errors in e-log, send email to expert.

• Online and Offline software do not cohabitate well
– Always use separate xterms for online (rc etc.) and offline 

(DBANA) tasks
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